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ng. 



The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale, 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those portions of the gases that constitute the shale 
oil are then separated from said gases. 

When heating a shale rock and during degasif ication of gas-forming 
substances that are present in the rock a certain quantity of material 
is transported away, which material in a gaseous state thus leaves 
the rock in a manner similar to that occuring in degasif ication of pit 
coal or wood, for example, and in all such cases a more or less porous 
structure of the original material remains. . The remaining material, 
provided it consists of coke or charcoal, has because of its porous 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale coke also, that is in this case the 
degasif ied shale rock, has a porous structure with very large surface 
area within reach of gases. The shale coke unlike ordinary coke or 
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charcoal has at the same time a very high ash content, that is a res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70% of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different gases are 
suited as catalysts for influencing reactions in the gases. 

In direct degasif ication of shale rock during continuing production 
of shale oil very large volumes of heated and degasified shale rock are 
created, mainly consisting of shale coke which remains unmoved in its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 
If thus approximately 15 m'^ of rock mass is used for each m of oil^ 
then, for example, a porous shale rock of 300,000 m^ is formed during 
one year in the production of 20,000 m^ of shale oil. During the actual 
gasification procedure of the shale oil a slowly progressing heat front 
is arranged in the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

The object of the invention is to use the large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain desired 
chemical reactions within the same, all with the intent of producing 
various substances with the co-operation of the catalyst in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving as outlets for the shale-oil gases, also for supply of 
gases to the shale rock. At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from the same 
in another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in a manner determined by the chemical 
and physical conditions at hand. 

The invention will be more thoroughly described below with reference 
to the design for implementation of the process shown in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure 1 shows more or less schematically a shale rock, arranged for 
production of shale oil, in vertical section. 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. 

10 on the drawing indicates a number of heating elements that are 
installed at regular intervals in the shale rock 12_, on which is overlaid 
a stratum of limestone 14^ and possibly a layer of soil 1_6. A number of 
exhaust channels 18^ are connected to gas outlets 20, drilled through 
limestone and shale. The heating elements 1_0 and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20^ belonging to such a row are 
connected to a manifold 24_ via the connecting pipes 21^ and shut-off and 
control valves, respectively, 22^ , 22^. A larger manifold 2_5 for a number 
of manifolds 24_ unites these in turn with a condenser 2S_ and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26^ which can also consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases, for example, 
separation of sulfur or other by-products in these, includes a pipe 2_8 
connected to a storage tank for "the oil 3_0' ^ Pip^ l^. from the tower 
washer 2J7 also leads to this tank. From a branch pipe 34_ some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3_8, to be used for fuel or other purposes. Another 
portion of the gases flows through a compressor £0. 
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In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane through the lines 4_2, 4J^# the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 1£ has con- 
sequently been interrupted here. For the moment, a section of the shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows £8. The 
line 50^ in Figure 2 represents the temperature distribution in the two 
sections. At line 4_4 the temperature can reach a value between 350 and 
400*'C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line 4 2 . 

While the channels 20_ in section 44-46 serve as outlets for the shale 
gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ on the drawing, has been connected to the back- 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3_£ are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44 , 
Some of these gases flowing back can be led off through an outlet 5_6 and 
a manifold 5£ from the outlet channel 6_0 in this area, in order to be 
utilized or recycled, respectively, to the pipe 3j4 after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 6_0 
can be connected to the junction pipe 2_4. During continued flow within the 
porous strata of the shale rock in the direction of the arrows 4_8 the rest 
of the gases can contact shale rock within the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4_0 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages 56^, 34^ and the section 42-44 
in the shale rock, partly a circuit including passages 18./3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the inventio: 
such gases which through cooling, condensation and washing are freed from 
the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases will produce- However, besides this flushing effect an- 
other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground 
surface, because of the overpressure that prevails in the rock during 
degasif ication , Cracks exist here and there in the rock, and the over- 
laid limestone is in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakag 
in cracks in the ground on top of the shale rock. Already desgasified 
shale rock is filled by a compressor with gases where the oil has already 
been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil losses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions regulated by physical and chemical conditions 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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The actual pyrolysis process is of such a complicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 3_4 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large porous mass of 
shale rock as a contact substance and where pyrolysis progresses slowly 
within very large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely be compared to hydrogenation , but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the different reactions during pyrolysis in 
a reasonable time. More coal is then bound to the hydrogen added through 
the reintroduc tion, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 
gases , 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower . have been cooled 
to a low temperature that in practice remains about 0° or lower. The 
already degasified shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content 
of such a gas is relatively low, the quantity of gas that, is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that is available in the pyrolysis. Through this richer 
gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are coked in the rock, will probably therefore wholly or partially 
be forced to move along with the general gas flow by means of gas 
circulation. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 
of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the shale rock because of its enormous 
dimensions and with that associated catalytic activity to a certain 
extent directly allows a hydrogena tion of hydrocarbons closely related 
to the coke, that have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale. 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Svenska Skiff eroljeaktiebolaget, Orebro, Sweden. 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through channels bored in the rock, 
characterized in that when a shale portion has been degasified by 
means of pyrolysis and has become porous gases are introduced in 
said portion, while it is still warm, through other channels bored 

in the shale rock than the heat supplying channels, and that said 
gases are of such kind that they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. 

2. A process as claimed in claim 1, characterized in that at 
least a part of the gas formed during the pyrolysis is recycled into 
the shale portion after that its oil-bearing constituents has (sic; ha 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim 1, characterized by that the 
introduced gas by means of a compressor is caused to flow through a 
portion of already degasified warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3 , char- 
acterized by that a part of the recycle.d gas is discharged from the 
shale rock before it has reached the zone, wherein the degasif ication 
of shale is taking place, while another part is passed also through 
this zone, 

5. A process as claimed in any of the preceding claims, 
characterized by that the gases are introduced into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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SVMNSKA SK'll-'rM':i;(»lJK.\K'IMi:i;t »LA(iK'J\' ()HKl:i;(». i\) 

Sixil viii r6r;;a.siiing av oljcroraiidr skidrrhtii j^ iit sidi under t illfr>ruu(ie 
av vuriiio ^ciioin i skiM<rrliiir;r«'l iipiitnj^iia kuiuiier. 



l!(Hi| iimiii-i.-n h;iiirrir bii; till ett saU 
Iratuslalla sUilTcrol jii, hascral u |i|»vann ninf^ 
:iv sUirrcrljcrj^fl ulaii lorc^aciulc ui Uryl n iui; 
av skin'iT, varvitl ilc j^ciuim ii|i|»v;ii iiminm-n 
I'ramkallatic oi jcltuaiuK' t^ast-riia avhV^siias ur 
iicif^ol i;oin>m i (iclsamiiia anlnaf;la kaualcr. 
I'r ;^ascrna rranskiljas <iar|i;^ sadana tli lar av 
ilcsanima, vitka ul;;uia skitlrrtiljaii, ninlcr av- 
kvininj; ^cMitin kMii(U-Ms;il idii. 

N'itI u|»|)v;inimii»f^cn av cU >kirrcil)Cii; sUcv 
\u\ av^asiiiii^cn ;iv tiaii lu'rintli^a ^as!ii!<iai»- 
(lo siil)staiisor cu hurl ( raiispui I av c\i viss in.i- 
lcriahuani;(!. som alll^;l i i;asri>|-m ;iv-;ii- nr 
Ik'IJ^iS |)a liknaiulc ^all mmi I. ex. \n\ avi;a>- 
uini; a\- slciilitil cllrf vcti, ot ii i saiMllii;a di-ssa 
lj>n kvai slar ci» iiu-i* cllcr miinlif |iori'is Lshmrr 
/mp^av ili-l iii;i|>ruii-li-;i inalciialt l. Del kv:ii- 
hlivaiulo inalcriak'l, daiisl dt l In'slai av knUs 
clier triikol. har m^'iitKu sin jKH'i'»s;i sliiikliir 
ulttniordcnl I :jU)i ;i iTir i^ascn alki>inlii;a \'tt»i*. 
Del har nu visal nIl;. all avcn skil Torkul^scn, 
(I. V. s. I delhi Tail ilct avL;asado skiUcritcr- 
L^el, liar cti poriis sLriikUir med Jiiyckcl slora 
ylor,|^lk(Mnli^a f<ir i;aM'r. Sainlidij^t har siiil- 
iLMkokscn i iiiolsats liU dcii vaiili^a koksLMi 
cikr Irakidcl cn tiiyckot slur ask halt, d. v. s. 
lesl av ickc liraiinliura hcslAndsdclar or.h sjK^- 
i:iclll I'iir svcnska forh;Ml;iiulcii upp^i^r till oin- 
kring 7U % av dcii urspninf^li'^a skiffi'rvdx- 
Ifn. SkiffcrUokscii iaiicliallor Id. a. t. ex, <»li- 
ka jarnforcnin^^ar <»ch rn lici del aiidra Im - 
staiuLsdclar. s(»mi i k(»iilakt mud nlika ^ascr 
an» ui;iiailo alt i c^ciibka|) av katalysalur pa- 
vcrka rcakliuiu^r i ^ascriia. 

\*id ilirckt av^asuiii^ av .skilli-rln'r^cl tipp- 
sti\r uadcr forlf^acndc rramsliilliiini; av skil- 
I'lMdlja niyckct slura vttlyiniT av iippvarenl ncli 
av^a^at skifferhcr^ hcslAciidc luivudsak li^cii 
av .skii tcrk(dcs. Scuu liK;;cr kvar oruhhal i si- 
ua tirtka lu^^cr, mcti :iotii ^cudui avt^asniii^rii 
bitvil uiiiliildal till cii eada porus jiiassa fraiii- 
bliipplt;; lor gascr i alia riktninf(ar. Darcsf sA- 
lunda for varjc iii' (dja ^t^2kr (iiiikriuf; 15 iii' 
btrr^ina^sa, hildas t. ex.. under ett ^v^ tid 
vid frauistalliitnf; av 2000U lu* skifferolja elt 
purost bkifferbcr^ tipi ^tOOUUO iiiV Under sjal\u 



rur^aMUiii;spr*K*cdii rcii av hk ii fcr( »lj a ii anord- 
na-i iiinm sk ifferhorgct on lAii^saiut riainil- 
skiidandi' varmefront, diir sjlviil orf;aa lor 
npp\iirninii»f^t'n (clcklriska v;irmccicnicnl ) 
Noni avl»lpp^ikalu^ie^ for •^asrroas aviedning 
succrssi vl s;iMas i vcrksainhfl. 

I 'jtpl innin^co avscr ad anviiiida den p;\ S]^ 
s:dl (dliildadt- sinra poros;! sk iilfrkt tk sniassaii 
^a.stiui rii kalalysalnr lor inlcdaiidcl av vissa 
t'tn.sU;ttlr ki-niiska roaklionrr ini);n ticnsainnia. 
alil Mini avsikl all franisUilla olika substait- 
srr niidi r mrdvcrkan av kal;it V-satoi n ifi'Af^a. 
Ilai\r(l it! n \ 1 1 jas dc nannid.i ^;l^k;ln:llcl'Ma. si'- 
ilan tii' Ninlal alt I iansl.i;t>ra snm a\iti|»[> U)i' 
>k d h i i •! jci^asei na. iivrn tOr lilH tM scl a\ ^asiM* 
l iti in crln I i^ct. Sanilidi^l knntia an(lr;t dy- 
lik;i k;in:tlrr an\:indas lor ;i\it:pp av synlcs- 
pi udukti'i t i':inistrdltta inoin sk il Irrlit ri;i>( ui:- 
di'i' nirdv*'rU;in av dtn av >k i ( 1\- ik ol; sen hil- 
dadr k a I a ly sa torii . I'ai dfi kaiiaUr liildar sa- 
It'ili's lillopp till skilTiM kokst'M. oi h andra ka- 
nali-r avlo|tp Iriii dunsanuna, vajvid ^aser, 
sooi undtr Iryck nciU'oras i hornet [>ti t*U stal- 
lt\ kunna avHiras ur dclsanuna pd ell annat 
stallt'. (iascr konuua h;irui\4ter i koulakt nied 
kalalysaiorns ylor orli [»a\orkas av dcsam- 
nia pa sadaiit salt, soiii hcliof^as av irnltaiiden 
varaiido kcmisku och fysikatiska nuh^llan- 
(Irn. 

t 'ppl innin;;(*ii :ikall lU'dati niiruiarr hcskri- 
vas under lian vi:iniii^ lill a }>iro;;ad4i ritnin^ 
soin cxi'nipfl visade nil tiriii^sfonu Itn- salh'ls 
f^f niunr<M'audc. varvid iivcu ylU i i i^arr. uppl in- 
niuf;rn k:iiniclc(*k nandc r;;rMskapfr skola nn- 
Kivas. 

r'ii;. I vi.sar lucr cllcr niindr** si hcnirdiskl 
4*11 skiircrlicr^, iurattal lor franisl nil n in^ aV 
skiircrnljit. sril i vertikalsrklion. 

I'i;^. *2 vis.ir cit dia^raiu an;»i\andi.* lt*nipc- 
ralnrfordi-liiinKOU iuoni sk if Ici lifr>it:t. 

A ritiiinm-ii l»e(ccknar H) ell autal varnie- 
clt'uinit. NoiM iiro anbraj;ta pA jaiun;i incllau- 
rum i skiflcrhcrj'cl 12, pA vilkct lir 6verlaf<- 
ral fit lager av kalkNten 14 sanit cventuclU 
i-.lt jordla>{er 10. Fit* auta! av^:iMkanalcr IH sli!^ 
i fcirbindi'lsr uumI genoni knik nc^^. skif fc* ncf*- 
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^Nirrnde -;i?;:ivl(,,,|» 20. Viirmccletncntcn 10 och 
Hv^asU:m:,li.r,K^ 18 firo saiiilidioi Mwniniidc i 
nulcv ciivv v:ir:indr:i i vinkol mod rUnifji^s- 
:»I:iiua. (.:i.s:.vl(,ji,>on 20 lillhornndc cr» dvlik 
rud am over tVirLindclScror 21 och avsl intj- 
nwifjs- rcsp. re-lciin-svcnl iicr 22. nislut- 
nti till en s;nnliMKskanal 24. Kn slonv sa.ii- 
:mKskanal 25 for ctl Tlerlal sandia-skanaltM' 
:4 forcfu.r dessa i sin iur .nrd kondtMiscr 
.^0 odi oil yalh,.-n 27, vari skiftcn.ljo^asrrna 
..a kant salt ncdkylas och i inojli,i^ns7o man 
'M>hvA^ fran ki)n(icnscrbara oljeb'eslandsde. 
:ir, Kondensorn 20, vilkcn avcn kaii ut^^oras 
:v rcsp. omfaita apparaUir for nnnnn kcrnisk 
.ohandiiiiK' :iv skillcroijo-ascr I. ex. avskilj- 
:iv .^vavol cUcr andia Liproduktor i ch^ssa 
:r Konom cii lothiiui^ 2H anslulen liii cm ui»p- 
:mdmf^s)Hdi4llare 3(1 for oljan. I denna he- 
ialhtrc mynnar avoii cn lednint^ :\2 fr;\n Ivall- 
ornct 27. FrAu ni sreiiledniiif; .14 kiiruia on 
lol av do icke koiidfiisorado f^ascriia avforas 
:ononi cn iedning 30. i vilkea ar insalt en ven- 
:i .18. lor att anviindas soin bransle ellcr for 
iuirii andnmAi. La annan del av gaserna fie- 
winslronima en koinprcssoranordnin*,' 40. 
I en seklion av skifferherget hef/rjinsad vin- 
^Irall mot ritnins/sfdnn jl av plan trenom lin- 
•na 42. 44 anta^es pyrolysen. d. v. s. en iin- 
r varntctillforsci forsii^^Aendo nybihininif av 
.:iffcr^ascr vara avslulad. N'armcliilfursein 
:l cIrnuMdcn 10 har har alMs;! avhruiils. I 
allot ulvinnos for r»i;oid>lioket en sektion av 
•.iffn l>crf,'et. hei^ransa*! av linjcrna 44 - -4(). , 
:wmrv:\^^cn ftlrulsaltes alltsa vandra i rikl- I 
Ui^vn av pilarna 4.S. IJnjen fjQ i fif,'. 2 rcpre- i 
vnterar temj>eraturfordclningen i do hada ' 
klionrrnH. Vid linjon 44 kan tempcraliire'n I 
*va uppnilt ell var<lo. inellan 350—400' C ' 
nUradesvis ondtrin^^ 3«(r C. TemperaUircn 
ller j,'cnnni |)roccsscn enligl iippf innini^'en i 
^Inin^' mot linjen 42. 

Nfrdan knnalcrna 20 i scklumcii 44 4(f 
in.si^ora som aviopp for do i diMina soktion 
viinna sk iffert;ascrna, har minst en rad dy- 
a kannlor, som ar hcliif^on vid scklionens 
44 hakkant. sell i varmeviii^en.s riktnin^ 
M-l pdarna 4S. orli soni Ji rilnin:;i'n :;ivilM 
-it kninijon 52, anslntils till komprcssorn?; 

try k.sida vin vt\ samlin«3kanal 54. r j;as- 
:. drrna 'i2 hrin;ia?i *;;Wiind"a dc frun lodninii- 

U kommandc f^ascrna alt alcrstromma till 
icdan av^asadc sk if iVrheri^ct inoni omia- 

mrllan linjerna 42 orlv44. I'.n dri av dcssa 
rslrOinmande i^a.si-r kunna aviedas i^rntmi 
aviopp iH'U en samlini^skanal fnS frun 

kanalen (iO inom della omrAdo. tor all rf- 

Iain|)lij< hehnndlinji ^enoin kimdinsal ion 
Ivatlnin^' ellcr aitdra pro<esser nylli;^i;o- 

ifsp. ilerledas (ill trdnint^en M. KvrnluHM 
:na kaiialrrna 00 vara loipkuppladf imd 
tlin^sletlnintien 24. Hesleit av -asrrna knn- 

under forlsall slroinnint; inooi skiflrrlur- 
^ pmusa la;.;rinw:,,- j pilarnas IM rikhiio" 
= ""a i konlakt mr<l skUl erlicr.u inoni sik" 



winen 44- 40. dar nppx aroodnvm ;,v ,Kin,.,-. 
«;er,et J,;i^4r orh dar allKa .lufl-M;:.:. 
der pyrolys axl.-das ;,mh.o, s|< o.rh rn. -n 
tenom :V.| Mdkoonn:,nd, i .-.v I ilhV.rk li- l' In ... 
IryekMOfiring Ims ,as,-ro:. rUcv k.MMpn.ss.rn 

» et kretslopp ,m.vI Iva ..Ilka fnrirrrn in^a r d.-U 
on krels anslulen lilt p:.sv,u<'rna .'.O M sunt 
sekltone.i 12 II i st; Ul .rl..,:;.! ...1, drk' 
krets Mjnelatlandr p.-.sv;,^,-.-,,:, | s :u |,.;.. 
lie sckhoncrna 12 M o. !, ll m j,....., ,,;,7^ 
ferher^^el. SAdana ..a.-r xilka ^rnun, nrdKsl- 
nmw kondtM.sali.m .-rh IvaltnioM Ur(n:,^ r,-'.,,, 
oljan bnn;?as salrd. ^ .otij^t .ipprinnin-co .11 
Kenomslromm:! sK il t. i Ih i-.tI .Pi,- \,\ , 
I>inra.^:. tdl ,-o hvli.:„v IranspnrI .v 
ojjt^asor frAn sk ,n..,-b,., ,i„ u,,,,,,,',,,,,,,,, , 
laf^gn.ngen oenom dro spnlvrrkan. soui dvlik-, 
k^'srr kmnrna all prrs|..a. Vi.| sidao :,v ,U nu\ 
Npolvfikan avsr. .-.nrt I.-, t I „ ppl i ,u, i „ 

on avcn cn an„an ^^,•kan. Vu{ all otjHra.n- 
stalln.no ,ncd a v;;asnii,.:; ,li,vk| i sk inVrl.rr.M-l 
iippkommcr alltid pa i;rond av <lr| ovcrlrvrk 
3om rAder i bcr-cl vi<| av-,M,in-cn cm dcrin, " 
luster ficnon. f^aslarka.L:c inom l.i^.Ket npp mut 
•".'•rkylan. SjMMckor fi-Mias har och var mom. 
berget och frtTwTv^Tla.,'. adc kalkbcri/el ir i sj.. 
sjalvt icke f.illku.,di,-t l:.M. I'o onndrc del 
av de fram..l:illda oi jc-:,srr.i:, ko.,.mcr dartV.r 
:0t sa sma..m-nn. hirk^. .<| :;rnn.,i kirka-r i 
-spnckor . .oarkr.i .n.o.pa sk inVrhc Llol l',,. 
I Igt upplinnin-e.i fvMcs icd.-.o av-asal skificr- 
' Ueris ,„cd lillhjaip av m koo.p.vssor ..,rd 
ser dar oljan rcda.i nlvnnnils. \)v\ la<ka'Trr 
smn darvid alll fo.-fa.aodr ..ppsl:',,- k.m.nrcr 
!»^ SA salt alt heslA av l:M ka.,dc -.se,'. snu. 
K ke innclnUla naon,, olja. M:i . ii;cn. ,..» vinncs 
^Milipjt upphnnin-rn dc. iVwdctrn. all oljefnr- 
luster gennn, l-icka-c i ...a. kvlan mi.iskas 

\ nl oljenlvinnini,' nr skiflrr kan del an- 
Jaf^las, atl bcroc.idc pa dr Irmprral nrcr o. h 
ryck, vari.ndrr pyrnUs... |..r|o:.r. avcsn... 
brrocndc pa <lc.. I.:.sl i.:^|M.t . n.cd vilkcn iipp. 
varmnn.-t-.i av skirifn, -ciunilores pvr/.lv- 
.^<*^" '''"•••'^ :'^ dr fv^kaliska ,u U 

kom..ka i.cl....:;rlsrrMa ir^\rv:uiv 1 orh:d I.u.dcM . 
^:» :dl ol.ka snhsta.iscr till. it, J:, s j ,-11 kv o.lil-,- 
liM halan.sr,;,halta...h- lilt v:.,.H.dr:,. Sat. ..id:, 
k.m No.n evcn.prt a.ila-as HI M. .|,.,^ „(. 

MiUulc pyrolysirascn ut-...s ..x viss 
del av dc.iKa.n.Ma a\ tii(-l:,M ... t, a..dia narslak- 
[adc k.dvalf,. t.,|- :,M simii,-.. ,, ,|,. .d jchild.a.i.tc 
kolxatcna pa -rnnd sni sLorc .m.lrkvlar- 
vdvl komma all .ipp:..:, till ,Hi„.|,-.. ,|;.) 
den l(»lala is\..|yoii n. 

Si:ilva pyr.d\s|ir,t, rxsro :,t ;,v m k:\ kfMlipti- 
t-^-r:.d nalu.-. :.|| W.o I... ..arvarandc kan 
»»in.cd>.lalla.. dr kl.o I ,»„.„ del ,M .k- 

»>ska .vsnll:,|,-| Iv.Irr .,,fi,^ wss 

'nrtl:.., dc ..lik.. k..txal.-,.a ..lll.,| ,!.,.•- 
'i^i;cr. Dm i;rn..u, h .io.M.^,.,, | ,,|, ,K,|l. r- 
bor-cl alrn.il,,rda -..m i, :,, v.s.mo av ..x:,m- 
^lar.iiir Iiain-ar. pr. .p. j ^ riL:MV p:, 
^alc Mch l:,||:Hr k.-h:,!..,, .|r.. inspru.. -- 
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lllMltl til \ % Kt'l ^t*> 



tl.n" |»\i*»»l>^ laii:^s;inil I*;*;-; 
, nu r. k.»inmt'i nili.u* iip|t| inniii-^i n . .\ . i - 
sk,»llt( *\ \;ili;;is <.* Ii l:in-»it* .1 \ riliii i 
jili-rinl :;:i.srn .tl! |.:i\i*rtx;t it\ii.t\^*n i iltu 

riUllHI*^ W:il;iils x|i:i\.h ;it r i s| :i I l.i s 

itH'l^tlrii m sni uii,i;li!L;rii iil\nnii:t |»\ n.l \ n-.i srti > 
>;iinin.in>;in iiiiij;. Dithi ( . »i 1 1 :i I l:t tn K' Imili' n;ii- 
iiKi^t I»iiun:i liLlKis \'hl fU ItMln riiii;. ni. it ni- 
li-l II |)|inni»inmn rCNMHi-N nivrUrl li»'i;:i 

liyck, imiliT viiUa .sa*l;ni h\ dit-riii^ tiiitUai - 
iu*»nirr»raN. i ilrlia laii iiumI i-n * *l:tMLLi :: U..ii!akl- 
via i KalalysaliMii. mhh mniii;;^»>r all iiiom 
riinli.^ t"ni iicpni cU n:irn»atuio lill cU l»:tlan- 
scral i'oi liallaiuic nu-llan <lc t>!ik:i rcak t iiuiri - 
iia vi<l pvrnlvsi'U. DarvitI biiuliT mci'a Uol vid 
ticl ;;cii(tiu aliM int (H*ini;LMi I ill r*'»r(la viilrl. var- 
i^fn4>iii i koUsfu k \ arhlix aiuir Kol minskas 
till IVtrman lor imi k vaiii ilal iv uknini; a\ tU- 
titj**i»ililai»de i^asriiia. 

u[ii»ritnuiif;fn passrrar tlr .^asiT. ur 
vilka oli:ii» ulvmmils torsi j;cnnm en piHos 
lii r^mas-sa. (liir nljoa viiri vnin i; redan in Intl- 
lnMd;id. Iliirnntli-r irn varnu's saf;da -asi-r. 
dan di- niid»-r |ia.ssa-cn i;L-n((m kiunk'nsui- uch 
Ivallm n nrdkyll-s lill cn lai; U'ini>*ji ai ur. Mini 
i praktikcn hidU-r- sii; unikrini; 0' i-llcr ta-rr. 
Del loilan ;ivi;as:idc- sk ilTrrlKM-i-l (nii drn 
N|iiU\ainio sniM i di-tla Nainia licr-iL; k\ailant- 
na(i fi'U-r jiyrolyscn. ulrjytijas salnnda drKis 
iV.r lui x arinnin;,; av tU-n \ id jiyrofy^rn im-d- 
\ L*rkainU* » i rk u la I ii >n s-asi ii . ICnicdan rn Na- 
dan .L;a.s' \ a rnui n ni lia i I ;ir rclalivl la.:;l. K:in 
cuIIl;! iniiin^^iMi tlcn kvanliUd ^as. scni 

l•il■kuk■ra^ ii'.'idcnik* pii (nnslandi^lu'kMna \al- 
jas Na, all ik'.ss \tdyni n|i|>i;:ir (ill on a Una 
i^an^L-r drn vid p;, roiyscn nybiUUide l;as^*n^ vtt- 
lyni. Hari-t-noin iindrrlal las del rcaU I iimsloi - 
N<un h:ir t»van anlylls \k\ sa siitl, all rll 
haUinsruriialkuulc iiunn dc ulika rcakli^tm-r- 
na like Itchovcr niirnicUcvis uppnas pa f;riind 
av dfl stora ovcrskidl av I id I a re knivaleii (kIi 
vaU'. siMii vid pyrolysen i'innas I illi;an,l;lii;:i- 
^;tMliMn »kMina riklij;are -ascirkidali*ni inlra- 
dir avcii del lTirli;\llandcl. all sadana Uiilvii- 
U-n. soiii lij;j;a pA j;rans<nnr;'idel U*v irtri^as- 
nit»-i-n. lallare Uimiia avloias nr skiHerbt r- 
i;el niol lilllijalp av <k'n rikli^auc -asrirknla- 
liinien. De lyn^sla k»dv;dcna. snin ulan ciilxti- 
Irrande .i;as kvarldiva tu li ItnUfd^saN i her-el, 
lurde- d-irlor nied lillUjalp av -asrirknlalion 
lull t lkr di'lvis IniiiKas all inetiinlja ilcii all- 
nianna i;aNslr6ninin^en. Tadi-l upplinnin.m'n 
NkapaN saledes ^entnu iid*r»iaiuk* av en rirku- 
krande ,^as iiuxii rcdaii uppvarinl skilltr- 
i 



Im-i 1 u\.i lit**) il*_;lit-tt-i all rt tiail i rti id^.tit- jii'd- 
dnklt<'ii .i\ dr ;^riii>iii 1 1 \ i « d \ i « • 1 1 r i I ra k ( ailt* 
lUlaiitl** l..t\atiiia Skdli:;»ti k.m i|r| tankaN. 
.11 dill ^l<*iM Itit _,k 1 . tpp .i\ \.tini ski! It-rk«ik.\. 
-.;i-n'*i)i \ilkt-ii rirl^ ukd ii*n>;;aNrii si riMiiitia i' pa 
VIII \a^ Idl pvrit! \ um adtd i sl^ i 1 1 trliri'md . pa 
^iiiiid .t\ Miia I'tiiiiiiia 1 1 i int'ii Ml •nrr tn'li ilar- 
itiid t'liknippad k al a I \ s.ti < a \ n k a ii dirid<| i 
man int*dm*r v\\ li\drcrin- a\ nud kuk^eli- 
Mat slakladr kidvak*n. .Nt.tii U\ai >lannal i den- 
sanmi.t. \ari,i;rntnn tosl I urUi ^Itii i t'tniii av 
k.-ks iudlMani;a.s. 

I slalli l iitv pyrnlys;;ascrna i*nli:;l t»van knn- 
na aiidra ;;a.ser, L ex. ^cnei ;i I » n -a s ivoinnia i 
l^a^a tor asl adkiiunnanikd a\ nlika iniskade 
UiiniNka itaklinner under incd\crkaii av den 
pKinsa \atina Nkilfern. 



PalcintansprAk : 

1. Sail \i«i l<')r^asnin^ av nl jidtn andc skil- 
h-rlu-i'^ in Nitn iinder I ill! tiiande av viirnie ^e- 
ntnn i skil'feriier-ol uppla-tia kanalcr, kan- 
nrli-cknat darav. all M-daii ill skiUcrparli 
noil) pvrolys av;;asals ot li tdivil ptno.sl. ;;astT 
iidoras i (k'lla parli. iiiedan del ainut in 
varinL -rnoni andra i sk inVrljcrj^el iippla^- 
iia kanalrr ;in varnicliiH<H-.M-lkanalrrna 
all d* N.s;i -aser iiio av sadan art. all de liarnn- 
drr ulsallas lor keniiska reaklioiur ntan tnr- 
In annin.^ nieti skin'erl>eri;et t ian.^t ^(»rande soni 
katahsaliir. 

•J. Sail enli^l paleidanspi akt l 1. k;innelet k- 
nal darav, alt i sk il TeriKn t iel aU rinlures ;U - 
mtnslone en del av den nnder ityri)lyseM Inl- 
dade -asen. scdan den -ennni koiulensal ion 
elier Iviitlning under avkvlnin- ln-rovais Nina 
id jelinande beslandsdela r. 

;t. S:ill eidigl paleidanspi lUii'l I. kanneteek- 
■ nal (liirav. alt" den inforda >iaNen -enont en 
koniprcssitrauordnin;; brinf^as all sUonniia i^e- 
noin ell parli av redan av^asal varml skiflcr- 
Iter;; I in alt darifrin inl oras i annat l»er;;|)ar- 
li, dar oljeiilvinnin^ pa^flr. 

I. S-dl enlit^t patenlansp: aki ii ! it. Uiin- 
nileeknat darav. att en del av den alerintor- 
da ^asen nllanes frAn sk ilferher^el innaii den 
nail lien /on. i vilken av^asnin- av .Nkifler pA- 
;;ar. inedan en annaii (kd far passera liveii den- 
na /on. 

Sail enli;^l na-td av tie joie^Arnile pa- 
lenlanspraken, kunnetcekn;d '';irav, all K^'-' 
.seriKi inloras i skif ferher^e'. -einnn kaiiakr. 
som under pyrolysen i jim s" - j-trde soni x-'^" 
a vlt»pp. 
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1*r-; rislot ion of tha cltima or -iwadiah r'ato.it .i:>ac;if ica t Ion Ic'^.l^S 
3verjoka Sklf f arol Jeok t laoultjget , i r^ovo, »jwod ;n, 

1«'A prOQoaa In tba gaa il'ioutiuii oT oll-Dearing ahald rooka io 
aitu while aup4)lylng heat throu^;;!! channala bored In the rook, 
oharaoterised in that whan a ahala portion haa been degaaified by 
meana of pyrolyaia and haa beoome poroua gaaoa are introduood 
in aaid portion, while it ia atill warm, through other ohannela 
bored in the ahule rook than the heat aupplying ohannela, and that 
aaid gaaeaore of ouch kind that they in the meanwhile are aubjeo« 
ted to ohemioal reaotiona without cufflbuation, the ahale rook 
aoting aa a oatalyat* 

2/ A prooeaa aa olaimed in olaim 1, oharacterisad in that at 
leaat a part of the gaa formed during the pyrolyaia ia reoyoled 
into the ahale portion after that ita oil-bearing oonatituenta haa 
been removed by condenaatlon or waahing with cooling, 

5^ A prooeaa aa olaimed in olaim 1, oharaoteriaed by that 
the introduoad gaa by meana of a oompreaaor ia oauaed to flow 
through a portion of already degaaified warm ahale rook to be 
introduced in another rock portion wherein oil ia being recovered* 

1|« A prooeaa aa olaimed in any of the olain&l to 5, ohLraote* 
rised by that a part of the reoyoled gaa ia diaoharged from the 
ahale rock before it haa reached the acne, wherein the degaaifioa* 
tiori of^ ahale ia taking place, while another part ia paaaed alao 
through thla 2on#« 

3* A pr ceaa aa claimed in any of the pr o ding olaima, 
oharaoteriaed by that the gaaea ar introdu ed into th ahale rook 
througlj the ohann la aerving aa gaa outleta during, the pyrolyaia* 



